ty-oriented behavior and actual accident occurrences are: 1. institutional safety measures and administrators' attitudes for securing safety, 2. communication, and 3. workers' commitment to safety, among the dimensions of the safety climate 12) .
Reports of safety climate have begun to emerge in healthcare organization recently and these reports have reviewed the dimensions of safety climates such as communication and reporting, focusing on health care workers 13) . However, the division of occupational roles differs greatly among occupations such as physicians and nurses, which may produce a discrepancy of perceptions concerning patient safety.
In Japan, only Matsubara et al. produced a safety climate scale for Japanese nurses and conducted a factor analysis concerning their original scale 14) . They produced the original safety climate questinnaire with reference to literature in the medical and other industries. However, the job contents in the medical industry differ from those in other industries. Therefore, there is a possibility that the dimensions of safety climate in the medical industry are definitely different from those in other industries.
Once the dimensions of safety climate are grasped, the factors significantly affecting outcomes such as nurses' safety-oriented behavior can be found. However, the accumulation of the data was too scarce to comprehend the complete dimensions of a safety climate.
There is a possibility that the nurses' dimensions regarding safety climate are definitely different from those in other industries 2-12, 14, 15) and among the division of occupational roles 13) . Therefore, it is important to produce an original questionnaire assuming the indigenous dimensions regarding safety climate considering the work environment of nurses, and accumulate its data. In this study, we investigated the dimensions regarding a safety climate that are necessary for discussing the associations between each dimension of the safety climate and the motivation to improve the patients' safety and reducing actual clinical mistakes among Japanese nurses.
Methods

Subjects
The subjects involved in the survey included 293 fulltime nurses (registered nurses and licensed practical nurses) working in a public hospital, excluding the director of nursing. This hospital is composed of several groups in internal medicine and surgery.
In October 2006, the nursing director of this hospital distributed anonymous self-administered questionnaires, envelopes for the return of the questionnaires and the description of this study, to the persons in charge of each section, e.g., wards and clinical departments. Subsequently, these people distributed the questionnaires, envelopes, and the description of the study to the nurses in their sections. Approximately 1 wk after the distribution, the same people collected the completed questionnaires in the anonymous sealed envelopes.
The description included: 1. the purpose and methods of the study, 2. clarification of the concept of voluntary cooperation in this study, 3. the fact that submitting the questionnaire indicates the respondent's consent to cooperate, 4. a statement of privacy protection, 5. the fact that the information collected in this study will be disclosed to nurses involved in the study unless there is a risk that such disclosure would intrude on someone's privacy, 6 . the fact that the outcome of this study will be published in academic journals and/or presented at academic conferences, 7. the method for managing the data, 8 . the fact that examinees will not incur any charges, 9. the names and positions of researchers, and 10. contact information. The study was approved by the Ethical Committee of this public hospital.
Questions and data analyses Safety climate scale
We prepared 25 original questions for the safety climate scale with reference to the opinions of the nurses familiar with nursing site and literature regarding work environment of nurses 16) (Appendix). We hypothesized that the following six factors was extracted by exploratory factor analysis: factors related to: superiors' attitudes, relationships among nurses, communication with physicians, nursing conditions, accumulated fatigue, and reporting.
The understanding of the words "near miss" and "mistake" may vary according to each health care worker. In this study, these words are defined below, and nurses were instructed to answer the questions based on these definitions.
Near miss: A case in which an incorrect practice by a health care worker was discovered before such practice resulted in harming a patient, or a case in which an incorrect practice by a health care worker was actually used on a patient but did not harm the patient in a daily health care setting. Mistake: A case in which a health care worker used an incorrect practice on a patient and adversely affected the patient's condition, e.g., necessitating some additional treatment, in a daily health care setting.
We asked questions about the overall safety climate (item 1), age, gender, job rank (i.e., registered nurse or licensed practical nurse), and marital status (i.e., married SAFETY CLIMATE AMONG NURSES or single), in addition to 25 original questions for the safety climate scale. The overall safety climate, job rank, and marital status will not employ the data analyses because the aim of this paper is to investigate the dimensions of the safety climate among nurses.
Statistical analyses
Mean, standard deviation, skewness, and kurtosis of the 25 question items regarding safety climate were calculated. Exploratory factor analysis (maximum likelihood solution and promax rotation) of the 25 question items for the safety climate scale was performed, and factors with an eigenvalue of ≥1 were extracted. Subsequently, items with a factor loading of <0.4 were excluded. And then, factor analysis (maximum likelihood solution and promax rotation) was performed again. Subsequently, for each item with a factor loading of ≥0.4, explanation was performed. After that, confirmatory factor analysis was performed and Cronback's coefficient alpha was calculated. For each of the 25 questions, the subjects selected among a 5-point scale from (1) "definitely disagree" to (5) "definitely agree" and, in statistical analyses, 1 to 5 points were given in that order, respectively. Amos 5.0 was used for confirmatory factor analysis. SPSS 11.5 J was used for other statistical analyses.
Analyzed subjects
A total of 221 of the 293 nurses answered questionnaires (75.4%). Among 221 questionnaires, the questionnaires, which had missing values in the question items used in this study, were excluded from the analyses. Consequently, a total of 201 questionnaires were analyzed. The average age of the subjects was 34.7 yr (range, 20-60 yr) ( Table 1) .
Results
Mean, standard deviation, skewness and kurtosis of each item are shown in Table 2 . The mean scores of each item were between 2.00 and 4.09. The values of skewness of each item were between -1.16 and 0.88. The values of kurtosis of each item were between -0.91 and 1.26. The fourth factor was composed of the following items: 3. Instructions by superiors, 1. Superiors' dedication to subordinates, 4. Superiors' attitudes toward listening to subordinates' comments, and 2. Superiors' ways of communicating with subordinates. This factor was interpreted as "superiors' attitudes".
The fifth factor was composed of the following items: 10. Physicians' attitudes, 9. Instructions by physicians, 12. Physicians' ways of communicating with nurses, and 11. Open communication with physicians. This factor was interpreted as "communication with physicians". Table 4 
Discussion
From a series of studies [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] , it was evident that it is necessary to scientifically grasp the idea of and improve the workers' safety climate in order to develop a safe organization. As stated in the introduction of Masuchi's report 12) , for the research into safety climate, it is necessary to grasp workers' dimensions regarding safety climate by clarifying the associations between workers' dimensions regarding safety climate and workers' safety behavior and actual accident occurrences. Although the contents of a questionnaire regarding safety climate are uniquely produced by each researcher, the common dimensions of the safety climate were covered: 1. management/supervision, 2. safety system, 3. risk 13) . According to their report, nearly all of the surveys covered the 5 common dimensions of the safety climate: leadership, policies and procedures, staffing, communication, and reporting. However, the working environment of nurses definitely is different from those of other occupations 16) . Therefore, it is important to produce a questionnaire assuming the dimensions regarding safety climate for each occupation and to collect the necessary data.
There have been few studies on safety climate among only nurses, however, there is the report of Matsubara et al. 14) They attempted to develop a safety climate scale for Japanese nurses with reference to literature regarding the safety climate conducted in the medical and other industries. They assumed the following 6 dimensions as nurses' safety climate: the climate in which nurses proactively improve medical safety, the climate in which the goals and outcomes regarding medical safety are clarified, the climate in which nurses take responsibilities for patients' safety, the climate in which nurses pursue the fundamental cause of a medical error, instead of blaming the error on the person who induced it, the climate in which safety is prioritized over work efficiency, and the climate in which nurses can communicate with others freely without concern for organizational hierarchy.
As a result of the factor analysis, the 2 factors, "attitude toward patient safety" and "responsibility for patient safety", were extracted. From the report of Matsubara et al. 14) , it can be considered that the nurses' dimensions regarding safety climate as pointed out in industries other than the medical industry may not exist. Therefore, for the research into safety climate among only nurses, it is important to produce an original questionnaire assuming the dimensions not reported in industries other than the medical industry and to collect the appropriate corresponding data.
We discussed these matters with the nurses familiar with nursing sites, with reference to the literature regarding nurses' working environments 16) . First, we discussed what kinds of dimensions regarding safety climate exist, considering nurses' environments. Consequently, the following three key words were enumerated: interpersonal relationships, feeling overworked, and reporting of near misses and mistakes. After further discussions, it was concluded that the interpersonal relationships have the following three dimensions: supervisors' attitudes, relation-SAFETY CLIMATE AMONG NURSES 161 ships among nurses, and communication with physicians. It was also concluded that "feeling overworked" has the following two dimensions: accumulated fatigue and nursing conditions. Lastly, it was concluded that "reporting of near misses and mistakes" should be used as a dimension. Of course, these items were designed tentatively and have no scientific basis. Therefore, exploratory factor analysis (maximum likelihood solution and promax rotation) of the 25 question items for the safety climate scale was performed. After that, confirmatory factor analysis was performed and Cronback's coefficient alpha was calculated. As a result of statistical analyses, the following 5 factors are supported: Factor 1 (intellectual development regarding medical safety among nurses), Factor 2 (accumulated fatigue), Factor 3 (nursing conditions), Factor 4 (supervisors' attitudes), and Factor 5 (communication with physicians). Thus, the 5 factors in the present study differ from the 5 factors reported by Flin et al. 15) , the 2 factors reported by Matsubara et al. 14) , and the 5 factors reported by Colla et al. 13) . This is likely because the processes for preparing questions for a questionnaire are quite different. It can be considered that there are no differences between the contents of questionnaire and the recognition of nursing sites. However, we did not hypothesize these factors. "Reporting (i.e., 24. Raising awareness, 23. Teaching materials, 22. Feedback, and 25. Sudden occurrence)" and "7. Information-sharing among nurses" of the relationships among nurses were extracted as identical factors, and they were interpreted as "intellectual development regarding medical safety among nurses". It was considered that the reporting of near misses and mistakes influence the nurses' recognition of safety.
"Relationships among nurses" was not extracted by factor analysis. There is a possibility that "relationships among nurses" is a very important factor toward patients' safety. The present study indicates that it may be possible to extract the new factor of "relationships among nurses" by preparing question items for "nurses on good terms" and "nurses' teamwork".
The study of safety climate still does not have any theory. For example, in the field of study of workers' subjectivity as well as safety climate, job satisfaction is very well known 19) . Job satisfaction already has effective theories, such as the two-factor theory 17) and Theory X and Theory Y 18) , which are utilized by managers of many business organization 19) . In the future we will attempt to formulate a theory of safety climate that could be applied to other industries and not only the medical industry.
In this study, during the collection of data, voluntary cooperation for the participation in the research was secured so as not to induce coercion. However, if subjects had participated in this research reluctantly, they might have answered the questionnaire halfheartedly. This point may be necessary to take into account.
The first limitation in the present study lies in the fact that although 221 of 293 questionnaires were collected (75.4% response rate), questionnaires with missing values were excluded, which resulted in a final total of 201 questionnaires being analyzed for a rate of 68.6%. Thus, the opinions of 92 respondents were not included in these analyses. The second limitation lies in the fact that the sampling method did not employ random sampling, thus limiting the subjects. Therefore, the generalizability of our results is not confirmable.
Conclusions
As results of data analyses, the following 5 factors were extracted: intellectual development regarding medical safety among nurses, accumulated fatigue, nursing conditions, supervisors' attitudes, and communication with physicians. The results of this study are expected to help contribute to determining the dimensions of nurses' safety climate for future studies. However, the factors we hypothesized were not definitively extracted. We will continue to improve the questionnaire of the safety climate. The associations between the dimensions of the safety climate and the motivation to work toward improving patients' safety and reducing actual clinical mistakes will need to be examined among Japanese nurses.
